3-Methylcholanthrene impacts on the female germ cells of rats without causing systemic toxicity.
We have previously shown that daily exposure to the environmental pollutant 3-methylcholanthrene (3MC) alters the ovarian function by affecting follicle growth and ovulation. To extend our findings, the aims of this work were to study the effects of daily and non-daily exposure to 3MC on oocyte morphology and integrity and the meiosis process. To this end, immature female rats were daily (0.1-1.0 mg/kg) and non-daily (0.1 mg/kg, three times a week) exposed to 3MC and/or α-naphthoflavone (αNF) (80 mg/kg) for 19 and 20 days, respectively. The latter was used to study its ability to prevent the 3MC action. Follicular growth was examined by histology, apoptosis by in situ cell death detection, oocyte integrity by morphological parameters and fluorescent dyes, and the meiotic spindle by immunostaining. Compared with controls (C), and in a dose-dependent manner, all 3MC-treated rats showed i) increased presence of apoptotic cells in antral follicles and decreased percentage of healthy oocytes, ii) increased oocyte area, perimeter and perivitelline space and decreased thickness of the zona pellucida, and ii) increased percentage of oocytes with abnormal meiotic spindle. In addition, the non-daily dose of 3MC caused DNA damage in oocytes, but not in blood or bone marrow cells. All 3MC-induced changes were prevented with the co-treatment with αNF. These results suggest that low doses of 3MC severely disrupt the ovarian function and that germ cells seem to be more sensitive to this environmental pollutant than other cells such as peripheral blood and bone marrow cells.